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Description 

[0001] The present invention relates to a method for 
manufacture of products containing disalts of formic ac- 
id. The products are manufactured from potassium-, so- 
dium-, ammonium- and cesium- compounds and formic 
acid containing 0-50 % water in a reactor at 40-1 00°C. 
[0002] It is often desired to have products with a high 
concentration of salts of monocarboxylic acids, and 
such products can be used for several purposes. In for- 
mate-based animal feed additives, for instance, it is de- 
sired that the formate concentration is high and that the 
product does not emit acids, which act corrosively and 
may cause poor working conditions during manufacture 
and handling of the products. 

[0003] In order to obtain such concentrated products, 
at least part of the mono salts of said acids can be sub- 
stituted with disalts like diformate 
[0004] The mono salts of potassium, sodium, ammo- 
nium and cesium form disalts with monocarboxylic acids 
like, for instance, formic acid and acetic acid. The 
strength of the salt bonds decreases from cesium/po- 
tassium to ammonium Potassium diformates are stable 
crystalline salts which decompose at temperatures 
above 120°C. The ammonium diformates are less sta- 
ble than potassium diformate and the decomposition 
temperature of ammonium diformate is reported to be 
in the range 25-30°C. The sodium diformates decom- 
pose in the temperature range 100-120°C 
[0005] In Gmelins Handbuch der anorganischen 
Chemie, 8. Ed.System No. 21 and 22, Verlag Chemie 
G.M.B.H Berlin 1928, pages 818-857 and pages 
919-949, respectively there is described formation of 
disalts of monocarboxylic acids, like potassium di- 
formate and sodium diformate by dissolving pure for- 
mates in concentrated and anhydrous formic acid. Ac- 
cording to the described laboratory experiments, needle 
like crystals of diformates etc. are formed. The method 
for formation of disalts described in Gmelin are only the- 
oretical. Commercial production of such disalts is not re- 
ported. 

[0006] In GB-Patent No. 1 .505.388 there is described 
the formation of aqueous solutions of complex salts from 
ammonium ions and/or ions of a metal selected from 
Group I and It of the Periodic Table and at least one car- 
boxylic acid. The ratio of acid to ammonium and/or metal 
ions is in the range of 2:1 and 4:1 on a chemical equiv- 
alent basis. The concentration of water in the aqueous 
solution is between 15-75 % by weight of the total com- 
position. Said solution of complex salts or disalts of car- 
boxylic acids is stated to be a preservative composition 
useful in animal feed. This patent does not give any fur- 
ther operating conditions for making the solution of the 
complex salts and no conditions for making dry salts. 
[0007] The main object of the present invention was 
to arrive at a new method for the manufacture of prod- 
ucts containing disalts of formic acids, where large 
amounts of the products could be obtained in a form suit- 



able for commercialisation. 

[0008] Another object of the invention was to arrive at 
products comprising formic acid which were tempera- 
ture stable, i.e. products where the loss of acid was kept 

5 at a minimum. 

[0009] A further object of the invention was to arrive 
at a crystalline or granulated product which was free- 
flowing and possessed good storage properties. 
[0010] Still another object of the invention was to ar- 

10 rive at a product which contains very small amounts of 
water, and appears with less hygroscopicity compared 
with the carboxylate itself. 

[0011] Especially diformates of sodium and potassi- 
um were found to have such properties. 
is [001 2] It was also an object to produce concentrated 
solutions or slurries of disalts of formic acid. 
[0013] In its method aspects the present invention 
broadly provides a method for the manufacture of prod- 
ucts containing disalts of formic acid, comprising mixing 
20 K-, Na-, Cs- or NH 4 -formate, K-, Na- or Cs-hydroxide, 
K-, Na- or Cs-carbonate or bicarbonate or NH 3 with for- 
mic acid containing 0-50% water in a reactor at 
40-1 00°C characterised in that the reaction is run until 
approximately 50-55% of the formic acid is consumed, 
25 the mixture is cooled and the slurry formed is filtered, 
the filtrate is collected or recirculated and the filter cake 
containing disalts is transported to a drier where the dis- 
alts are dried, and wherein optionally other disalts, cal- 
cium/ magnesium salts and/or a desiccant can be added 
30 to the drier. 

[0014] Thus, in one embodiment, by using potassium 
hydroxide, carbonate, bicarbonate or formate, sodium 
hydroxide, carbonate, bicarbonate or formate, cesium 
hydroxide, carbonate, bicarbonate or formate or ammo- 
35 nium formate or ammonia, mixed with formic acid con- 
taining 0-30% of water, crystalline diformates can be 
manufactured. The manufactured crystalline diformates 
are easily separated from the suspension by centrif uga- 
tion as a filter cake, and the filtrate containing acid salts 
40 collected. The filter cake can be transported by a trans- 
port belt/bucket conveyor to a drier/mixer where the wet 
diformate product is dried to a water content <0.2%. Cal- 
cium formate or other formates can be added to the dri- 
er/mixer. To further dehydrate the diformates, a desic- 
45 cant can be added to the drier/mixer. Suitable desic- 
cants will be various types of silica, starch etc. One pre- 
ferred silica desiccant is sold under the trade name 
Sipernat 50/22 S. The crystalline diformates obtained 
are free-flowing, dry, stable, i.e. at normal storage tem- 
so perature (0-80°C) they only decompose into acid and 
formate to a very small degree. 
[0015] The preferred mole ratio of K, Na, or NH 4 - for- 
mate and formic acid is 1-1.5 : 1-1.5. The temperature 
in the reactor should preferably be between 50-70°C, 
55 and the concentration of acid should preferably be in the 
range 50-100%. The drying temperature is preferably 
between 40 and 80°C, more preferably between 50 and 
70°C. The filtration is preferably performed by means of 
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a centrifuge. 

[0016] K/Na carbonates/hydroxides can be used in 
solid form and having a water content of 1-15%. Also, 
liquid and/or gaseous NH3 or ammonium formate may 
be used. $ 
[0017] A preferred process in accordance with the in- 
vention for making Na- or K-diformates can be per- 
formed by using only formic acid and NaOH or KOH as 
raw materials, although optionally Na- or K-carbonates 
can be used together with the respective hydroxides. 
This process comprises reacting a 80-95% aqueous so- 
lution of formic acid with a solution of 70-80% potassium 
or sodium formate at 50-60°C in a first reactor and sub- 
sequently cool the formed mixture to 20-25°C, whereby 
the formed diformate precipitates. The slurry containing 
the diformate is separated and the filtrate is transferred 
to a second reactor where it is reacted with a 50% so- 
lution of NaOH or KOH, which optionally may be mixed 
with the corresponding alkali carbonate. The thus 
formed formate solution is adjusted to pH 9-1 0 and then 
evaporated to a 70-80% solution which is transferred to 
said first reactor. The separated diformate solids are 
dried by means of air to a water content of <0.2% in a 
drier. 

[0018] The new products of the present invention, 
which can be made according to the above method, 
comprise the following: 



Disalts of formic acid containing 


20-60 % 


potassium diformate 


20-50 % 


sodium di/tetra formate 


0-25 % 


calcium mono salt 


0-4 % 


desiccant 


0-5 % 


water 



[0019] Another similar product according to the inven- 
tion contains the following components: 



60-90 % 


potassium diformate 


0-28 % 


calcium mono salt 


0-4% 


desiccant 


0-5 % 


water 



[0020] The invention is further described with refer- 
ence to the accompanying drawings, in which: 

Figure 1 shows a flow sheet of an embodiment of the 
invention for manufacture or products con- 
taining disalts of formic acid; and 

Figure 2 shows a flow sheet of an embodiment of the 
invention for producing diformates of po- 
tassium or sodium. 

[0021] In Figure 1 a process for the manufacture of 
products containing disalts of formic acid is shown. Po- 



tassium hydroxide, carbonate, bicarbonate or formate, 
sodium hydroxide, carbonate, bicarbonate or formate, 
cesium hydroxide, carbonate, bicarbonate or formate or 
ammonium formate or ammonia 1 and 2 is mixed with 
formic acid 3 in which a small amount of water 4 is add- 
ed, in a water-cooled agitator reaction tank 5 and 6 at 
40-1 00°C, preferably 50-70°C. The reaction mixture is 
cooled to 20-40°C. Disalts are precipitated and the slur- 
ries 7 and 8 are led into centrifuges 9 and are centri- 
fuged. The filter cakes 11 and 13 containing diformate 
crystals, are transported on a transport belt/bucket con- 
veyor 14 to a drier/mixer 15. To the drier/mixer 15 addi- 
tional formates, for instance calcium formate 16 and/or 
a desiccant 17, can be added. The calcium formate 16 
and the desiccant 17 are first led into silos 18 and 19. 
The product 20 is collected from the drier/mixer 15. The 
filtrates 10 and 12 are collected from the centrifuge 9. 
Said filtrates can be applied as such in the form of con- 
centrated solutions containing 55-70 % disalts or they 
can be further processed. The slurries 7 and 8 can be 
diluted by relinquishment of the filtrate 10 and 12 from 
the centrifuge 9 to the reaction tank 5 and 6 if desired. 
[0022] Figure 2 shows forming disalts of Na or K by 
performing the reactions in two reactors 25, 27. In reac- 
tor 25 80-95 % formic acid 3 is reacted at 50-60°C with 
a 70-80 % solution 24 of Na/K formate being formed in 
reactor 27. The resulting solution is cooled to 20-25°C, 
whereby a coarse crystalline mass of diformate is 
formed and precipitated. This suspension has a solids 
content of 40-45 % depending on the final temperature 
during the cooling step. The diformate crystals are re- 
moved in a separating device 9, preferably a pusher 
centrifuge being designed to let crystals having a size 
below 70 micron get through. The crystal mass will 
thereby have a D 50 of about 600 micron. Thus a dust 
free product is obtained. The filtrate 30 containing difor- 
mate in water and small amounts of crystals is pumped 
to reactor 27 where the acid part is neutralized with a 
50 % solution of NaOH or KOH 28. A combination of the 
respective carbonates and a 50 % hydroxide solution 
can also be used. The crystals of the solution will be 
dissolved during this neutralization. Subsequent to neu- 
tralization to pH 9-10, the solution 33 is concentrated in 
evaporator 26 to which steam 22 can be supplied. The 
thus concentrated 70-80 % solution 24 is transferred to 
reactor 25. The crystal mass of diformates 32 from the 
separating device 9 contains about 1-1.5 % water and 
is transferred to a drier 1 5, which preferably is a paddle 
drier. In the drier 15 the diformate is dried to a water 
content <0.2 during 12-18 minutes by air 31 which 
leaves at 23. The thus dried product 20 can be mixed 
with a desiccant. 

[0023] The present invention is further illustrated by 
the Examples which follow. 

Example 1 

[0024] This example shows manufacture of potassi- 
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urn diformate. 

[0025] 91 % KOH and 85 % formic acid are mixed in 
a water-cooled agitated reaction tank/crystallizer at 
60-70°C to a conversion of the formic acid of about 
50-55 %. The reactor is cooled down to 20-40°C. Po- 
tassium diformate is precipitated quantitatively and a 
slurry with about 50-55 % dry substance is formed. The 
slurry is centrifuged continuously to a water content of 
about 1.5-3 % by weight. The filter cake is transported 
via a transport belt/bucket conveyor to a drier/m ixer, and 
a dry substance with about 0.1 % by weight of water is 
obtained. The content of formic acid is about 35 %. Oth- 
er diformates, dry formates and/or a desiccant can also 
be added to the drier/mixer. The filtrate collected from 
the centrifuge can be used to dilute the slurry before 
centrifugation, if necessary. The collected filtrate can be 
further processed, i.e. by adding potassium hydroxide 
to the filtrate the formic acid in the filtrate will be con- 
verted to potassium formate solution. 
[0026] Alternatively the potassium diformate can be 
manufactured in the same way from 85-95 % formic acid 
and 75 % potassium formate. 

Example 2 

[0027] This example shows manufacture of sodium 
di/tetraformate. 

[0028] 80-90 % formic acid is mixed with 97 % NaOH 
dry substance in a water-cooled agitated reaction tank/ 
crystallizer at 60-70°C to a conversion of the formic acid 
of about 50-55 %. The reactor is cooled down to 
20-40°C, and a mixture of sodium diformate and triso- 
dium tetraformate are quantitatively precipitated and a 
suspension of about 50 % is formed. The suspension is 
centrifuged to a water content of about 2-5 %. The filter 
cake is transported via a transport belt/bucket conveyor 
to a drier/mixer. The content in the drier/mixer is dried. 
The content of formic acid will appear at about 30 %. 
Other diformates, dry formates and desiccant can also 
be added afterwards to the drier/mixer. 
[0029] The filtrate collected from the centrifuge can 
be used to dilute the suspension before centrifugation, 
if necessary. The filtrate can be further processed in the 
same way as stated in Example 1 . 
[0030] Alternatively the sodium diformate/trisodium 
tetraformate can be manufactured by dissolving sodium 
formate in 85-95 % formic acid in a mole ratio approxi- 
mately 1 :1 . The slurry must be diluted with recirculated 
filtrate from the centrifugation step. In this case the filter 
cake is washed continuously with a small amount of di- 
luted NaOH to neutralize the excess acid in the filter 
cake. 

Example 3 

[0031] This example shows the production of dry, 
free-flowing products with a high content of potassium 
diformate and sodium diformate/tetraformate. These 



types of products are here called Type 1 products. 
[0032] Potassium diformate and sodium diformate/ 
tetraformate are manufactured as shown in Examples 1 
and 2. To the drier/mixer calcium formate, a desiccant, 
a silica product sold under the tradename Sipemat 
50/22 S, and water are added. The composition of the 
mixture in the drier/mixer is : 



10 



15 



20 



25 



30 



35 



Potassium diformate 


49.3 % by weight 


Sodium diformate/tetraformate 


24.6 % by weight 


Calcium formate 


24.6 % by weight 


Desiccant 


1 .0 % by weight 


H 2 0 


0.5 % by weight 



[0033] A product of the following total composition 
based on weight was formed : 



40 



45 



50 



55 



Formic acid 


22.4 % 


Potassium formate 


31.9% 


Calcium formate 


24.5 % 


Sodium formate 


19.7% 


Desiccant 


0.5 % 


H 2 0 


1.0% 



[0034] The product contains about 20 % formic acid 
and about 64.8 % formate. 

[0035] Similar Type 1 products can be manufactured 
as described in Example 3. They will be highly concen- 
trated with regard to total content of formate (propionate 
etc.) due to the content of disalt of the monocarboxylic 
acid. Addition of calcium formate/acetate/propionate will 
depend on the actual use of the Type 1 product. The 
general composition of Type 1 products, when the acid 
applied is formic acid, will be : 



Potassium diformate 


20-60 % 


Sodium di/tetra-formate 


20-50 % 


Calcium formate 


0-25 % 


Desiccant 


0-4 % 


Water 


0-5% 



[0036] 

tives. 



The primary application will be as feed addi- 



Example 4 

[0037] This example shows the production of dry, 
free-flowing products with a high content of potassium 
diformate. These types of products are here called Type 
2 products. 

[0038] Potassium diformate was manufactured as 
shown in Example 1 . To the drier/mixer calcium formate, 
a desiccant and water are added. The composition of 
the mixture in the drier/mixer was : 
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Potassium diformate 


88.0 % by weight 


Calcium formate 


11.0% by weight 


Desiccant 


0.5 % by weight 


H 2 Q 


0.5 % by weight 



[0039] A product of the following total composition 
based on weight was formed : 



Formic acid 


31.1 % 


Potassium formate 


56.9 % 


Calcium formate 


11.0% 


Desiccant 


0.5 % 


H 2 Q 


0.5 % 



[0040] The product contains about 30 % formic acid 
and about 65.6 % formate. 

[0041] The Type 2 products formed as described 
above will have the following general composition when 
the acid applied is formic acid : 



Potassium diformate 


60-99 % 


Calcium formate 


0-28 % 


Water 


0-5% 


Desiccant 


0-4 % 



[0042] The primary application will be as feed addi- 
tives. 

Example 5 

[0043] This example shows preparation of potassium 
diformate in a process as schematically shown in Figure 
2. 

[0044] 85 % formic acid was reacted with a 75 % po- 
tassium formate in the first reactor 25 at about 55°C and 
subsequently cooled to 20-25°C, whereby a coarse 
crystalline potassium diformate mass was precipitated. 
The diformate was separated by centrif ugation and con- 
tained at this point 1-1.5 % water which was further re- 
duced in a drier to <0.2 % water. The filtrate containing 
potassium diformate and small amounts of crystals was 
pumped to the second reactor 27 where it was reacted 
with a 50 % potassium hydroxide solution, whereby the 
acid part of the diformate was neutralized. The pH of the 
solution was adjusted to pH 9-10 and then evaporated 
to a 75 % potassium formate solution which was trans- 
ferred to reactor 25. The desiccant n Sipernat\ a silicon 
dioxide, was added in amounts of 1-1-3 % to the dried 
potassium diformate. 

[0045] Sufficient potassium is supplied during the 
neutralization in the second reactor to give the required 
mass balance with regard to potassium. Accordingly it 
is not necessary to supply any external potassium for- 
mate to this process, which only requires formic acid and 
hydroxide which optionally can be mixed with the corre- 



sponding alkali carbonate. The finished product was 
free-flowing and non-dusting and was ready for being 
packed in bags or delivered in bulk. 
[0046] By the present invention we have arrived at a 

5 most flexible and economic process for manufacturing 
a whole range of highly concentrated products with re- 
gard to total content of salts of formic acid, and specifi- 
cally disalts of formic acid. The main products are dry 
and free-flowing and possess excellent storage proper- 

io ties, they contain very small amounts of water, and they 
are temperature stable, i.e. the loss of acid is very small. 
Also the by-product filtrate, according to the process 
shown in Figure 1, can be applied as such or recirculat- 
ed in the process for manufacture of the main product. 

15 

Claims 

1 . Method for the manufacture of products containing 
20 disalts of formic acid, comprising mixing K-, Na-, 
Cs- or NH 4 -formate, K-, Na- or Cs-hydroxide, K-, 
Na- or Cs-carbonate or bicarbonate or NH 3 with for- 
mic acid containing 0-50 % water in a reactor at 
40-1 00°C 
25 characterised in that 

the reaction is run until approximately 50-55 % of 
the formic acid is consumed, the mixture is cooled 
and the slurry formed is filtered, the filtrate is col- 
lected or recirculated and the filter cake containing 
30 disalts is transported to a drier where the disalts are 
dried, and wherein optionally other disalts, calcium/ 
magnesium salts and/or a desiccant can be added 
to the drier. 

35 2. Method according to claim 1 , 
characterised in that 

a 80-95 % aqueous solution of formic acid is reacted 
with a solution of 70-80 % potassium or sodium for- 
mate at 50-60°C in a first reactor and subsequently 

to cooled to 20-25°C, whereby the formed diformate 
precipitates, in that the slurry containing the difor- 
mate is separated and the filtrate is transferred to a 
second reactor where it is reacted with a 50 % so- 
lution of NaOH or KOH, which optionally may be 

45 mixed with the corresponding alkali carbonate, in 
that the thus formed formate solution is adjusted to 
pH 9-10 and then evaporated to a 70-80 % solution 
which is transferred to said first reactor, and in that 
the separated diformate solids are dried by means 

so of air to a water content of <0.2 % in said drier. 

3. Method according to claim 1 , 
characterised in that 

mole-ratio of K-, Cs-, Na- or NH 4 -carboxylate and 
55 formic acid is 1-1.5 : 1-1.5, and in that the filtration 
is performed by means of a centrifuge. 

4. Method according to claim 1 or claim 3, 
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characterised in that 

the temperature in the reactor is between 50-70°C 
and the concentration of the acid is between 50-1 00 
%. 

5. Method according to claim 1 , claim 3 or claim 4, 
characterised in that 

there is used a K/Na-carbonate/hydroxide which is 
solid and which has a water content from 1-15 %. 

6. Method according to claim 1 , claim 3 or claim 4 
characterised in that 

liquid and/or gaseous NH 3 or ammonium formate is 
mixed with formic acid. 

7. Method according to claim 1 or any one of claims 
3-6, 

characterised in that 

the disalts are dried at temperatures between 40 
and 80°C, preferably between 50 and 70°C. 

8. Products comprising disalts of formic acid, 
characterised in that 

the general composition of the products is 



20-60 % 


potassium disalt 


20-50 % 


sodium di/tetra salt 


0-25 % 


calcium mono salt 


0-4 % 


desiccant 


0-5 % 


water 



10 
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9. Products comprising disalts of formic acid, 
characterised in that 
the general composition of the products is 



60-99 % 


potassium disalt 


0-28 % 


calcium mono salt 


0-4 % 


desiccant 


0-5 % 


water. 



Patentanspruche 



35 



40 



45 



Verfahren zur Herstellung von Produkten, welche 
Disalze von Ameisensaure enthalten, umfassend 
das Vermischen von K-, Na-, Cs- Oder NH 4 -Formiat, 
K-, Na- Oder Cs-Hydroxid, K-, Na- Oder Cs-Carbo- 
nat Oder -Bicarbonat Oder NH 3 mit Ameisensaure, 5Q 
welche 0-50 % Wasser enthalt, in einem Reaktor 
bei 40-1 00°C, dadurch gekennzeichnet, daB die 
Reaktion laufen gelassen wird bis annahernd 50-55 
% der Ameisensaure verbraucht sind, das Gemisch 
gekuhlt wird und die gebildete Aufschlammung fil- 55 
triert wird, das Filtrat gesammelt Oder rezirkuliert 
wird und der Disalze enthaltende Filterkuchen zu 
einem Trockner transportiert wird, wo die Disalze 



getrocknet werden, und wobei gegebenenfalls an- 
dere Disalze, Calcium/Magnesium-Salze und/oder 
ein Trocknungsmittel zu dem Trockner zugegeben 
werden konnen. 

2. Verfahren nach Anspruch 1 , dadurch gekennzeich- 
net, daB eine 80-95 % wassrige Losung von Amei- 
sensaure mit einer Losung von 70-80 % Kalium- 
oder Natriumformiat bei 50-60°C in einem ersten 
Reaktor umgesetzt wird und anschlieBend auf 
20-25°C gekuhlt wird, wobei das gebildete Diformi- 
at prazipitiert, daB die das Diformiat enthaltende 
Aufschlammung abgetrennt wird und das Filtrat zu 
einem zweiten Reaktor transferiert wird, worin es 
mit einer 50 % Losung von NaOH Oder KOH, welche 
gegebenenfalls mit dem entsprechenden Alkalicar- 
bonat gemischt sein kann, umgesetzt wird, und die 
derart gebildete Formiatlosung auf einen pH-Wert 
von 9-1 0 eingestellt wird und danach auf eine 70-80 
% Losung eingedampft wird, welche zum ersten 
Reaktor transferiert wird, und daB die abgetrennten 
Formiatfeststoffe in dem Trockner mittels Luft bis zu 
einem Wassergehalt von <0,2 % getrocknet wer- 
den. 

3. Verfahren nach Anspruch 1 , dadurch gekennzeich- 
net, daB das Molverhaltnis von K-, Cs-, Na- oder 
NH 4 -Carboxylat und Ameisensaure 1-1,5: 1-1,5 
betragt, und daB die Filtration mittels einer Zentri- 
fuge ausgefuhrt wird. 

4. Verfahren nach Anspruch 1 oder Anspruch 3, da- 
durch gekennzeichnet, daB die Temperatur im Re- 
aktor zwischen 50-70°C betragt und die Konzentra- 
tion der Saure zwischen 50-100 % ist. 

5. Verfahren nach Anspruch 1, Anspruch 3 oder An- 
spruch 4, dadurch gekennzeichnet, daB ein K/Na- 
Carbonat/Hydroxid verwendet wird, das ein Fest- 
stoff ist und einen Wassergehalt von 1 bis 1 5 % hat. 

6. Verfahren nach Anspruch 1 , Anspruch 3 oder An- 
spruch 4, dadurch gekennzeichnet, daB flussiges 
oder gasformiges NH 3 oder Ammoniumformiat mit 
Ameisensaure gemischt wird. 

7. Verfahren nach Anspruch 1 oder einem der Anspru- 
che 3 bis 6, dadurch gekennzeichnet, daB die Di- 
salze bei Temperaturen zwischen 40 und 80°C, be- 
vorzugt zwischen 50 und 70°C getrocknet werden. 

8. Produkte, umfassend Disalze von Ameisensaure, 
dadurch gekennzeichnet, daB die allgemeine Zu- 
sammensetzung der Produkte 



20-60 % 


Kaliumdisalz 


20-50 % 


Natriumdi/tetrasalz 
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(fortgesetzt) 


0-25 % 


Calciummonosalz 


0-4% 


Trocknungsmittel 


0-5% 


Wasser ist. 



9. Produkte, umfassend Disalze von AmeisensSure, 
dadurch gekennzeichnet, daB die allgemeine Zu- 
sammensetzung der Produkte 



60-99% 


Kaliumdisalz 


0-28 % 


Calciummonosalz 


0-4 % 


Trocknungsmittel 


0-5 % 


Wasser ist. 



Revendications 

1 . Proc6d6 de fabrication de produits contenant des 
disels d'acide formique, comprenant le melange de 
formiate de K, Na, Cs ou NH 4 , d'hydroxyde de K, 
Na ou Cs, de carbonate ou de bicarbonate de K, Na 
ou Cs ou de NH 3 avec de I'acide formique contenant 
0-50% d'eau dans un reacteur k 40-1 00°C, 
caracterise en ce que 

la reaction est conduite jusqu'& ce qu'environ 
50-55% de I'acide formique aient 6t6 consommes, 
le melange est refroidi et la suspension formee est 
filtree, le filtrat est recueilii ou recycle et le gateau 
de filtration contenant des disels est transfer k un 
secheur ou les disels sont sdches, et ou. le cas 
6cheant d'autres disels, des sels de calcium/ma- 
gnesium et/ou un agent dess6chant peuvent §tre 
ajoutes au secheur. 

2. Procede suivant la revendication 1 , 
caracterise en ce que 

une solution aqueuse k 80-95% d'acide formique 
est amende a reagir avec une solution k 70-80% de 
formiate de potassium ou de sodium k 50-60°C 
dans un premier reacteur puis le melange est refroi- 
di k 20-25°C, ce qui fait pr6cipiter le diformiate for- 
me, en ce que la suspension contenant le diformiate 
est s£par£e et le filtrat est transfer^ k un second 
reacteur dans lequel il est amend k reagir avec une 
solution k 50% de NaOH ou de KOH, qui peut fa- 
cultativement etre m6lang6e avec le carbonate al- 
calin correspondant, en ce que la solution de for- 
miate ainsi form6e est ajustee k un pH de 9-10 puis 
gvaporde, ce qui donne une solution k 70-80% qui 
est transferee au premier reacteur, et en ce que le 
diformiate solide s6par6 est seche au moyen d'air 
jusqu'& une teneur en eau inferieure k 0,2% dans 
le secheur. 

3. Proc6d6 suivant la revendication. 1, 
caracterise en ce que 



le rapport motaire du carboxylate de K, Cs, Na ou 
NH 4 k I'acide formique est de 1-1,5:1-1,5 et en ce 
que la filtration est effectu6e au moyen d'une cen- 
trifugeuse. 

5 

4. Proc6d6 suivant la revendication 1 ou la revendica- 
tion 3, caracterise en ce que 

la temperature dans le reacteur est comprise entre 
50 et 70°C et la concentration de I'acide est com- 
io prise entre 50 et 100%. 

5. Procede suivant la revendication 1 , la revendication 
3 ou la revendication 4, caracterise en ce qu'on uti- 
lise un carbonate/hydroxyde de K/Na qui est solide 

is et dont la teneur en eau va de 1 k 15 %. 

6. Proc6d6 suivant la revendication 1 , la revendication 
3 Ou la revendication 4, caracterise en ce que du 
NH 3 liquide et/ou gazeux ou du formiate d'ammo- 

20 nium est melange avec de I'acide formique. 

7. Procede suivant la revendication i, ou Tune quel- 
conque des revendications 3 & 6, caracterise en ce 
que les disels de Na et de K sont scenes k des tem- 

25 p6ratures comprises entre 40 et 80°C, de preferen- 
ce entre 50 et 70°C. 

8. Produits comprenant des disels d'acide formique, 
caracterises en ce que 

30 la composition g6n6rale des produits est: 



35 



20-60% 


de disel de potassium 


20-50% 


de di/tetrasel de sodium 


0-25% 


de monosel de calcium 


0-4% 


d'agent dess6chant 


0-5% 


d'eau 



9. Produits comprenant des disels d'acide formique, 
caracterises en ce que la composition g6n£rale des 
produits est: 
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60-99% 


de disel de potassium 


0-28% 


de monosel de calcium 


0-4% 


d'agent dessechant 


0-5% 


d'eau 
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